Systemic ventricular response to dobutamine stress in patients with mustard repair for transposition of the great arteries  by Li, Wei et al.
4’76A ABSTRACTS - Pediatric Cardiology 
POSTER SESSION 
JACC March 19,2003 
3:24 p.m. 
Relation of Plasma Neurohormonea and Functional 
Statue in Patients With Riaht Ventricular Pressure and/ 
or Volume Overload 
1068MP Moderated Poster Session...Pediatric 
and Adult Congenital Heart Disease: 
Clinical Studies 
Sunday, March 30, 2003, 3:00 p.m.-500 p.m. 
McCormick Place, Hall A 
3:oo pm 
1068MP-163 Exercise Performance After Fontan Conversion to Total 
Cavopulmonary Connection 
Rae-Ellen W. Kavet, W. H. Franklin, 8. J. Deal, C. Mavroudis. Carl L. Backer, M. 
Danduran, J. F. Strasburger, M. Mesnik. Children’s Memorial Hospital, Chicago, IL, 
Norlhwestem University Feinberg School of Medicine, Chicago, IL 
Conversion (CON) of a previous Fontan anastomosis to total cavopulmonary connection 
FCPC] is a management option for pts with progressive heart failure and intractable 
atrial arrhythmias. To evaluate exercise response to CON, pre and post operative tread- 
mill exercise (TE) results for all 54 patients who had undergone the procedure here 
between l/94 and 5102 were reviewed. There were 53 early survivors; 4 pts required 
subsequent cardiac transplant and 1 died suddenly 7 mos after surgety. Mean age at 
CON was l&6+/- 7.6 yrs and time from Fontan averaged 12.6 J- 4.2 yrs. TE was per- 
formed using the standard Bruce protocol at a median of 39 days before CON and 1.6 
yrs post CON. Only pts with R max >I .O were included. Findings (mean +/- SD) in 26 pre- 
op and 19 post op pts are compared by unpaired t-testing below. Pre-CON, TE rhythm 
was sinus in 65%; post-CON, rhythm was paced at rest in 79% but sinus with exercise in 
74%. Results of paired analysis in 9 pts who undenvent TE before and after surgery did 
not differ from those of the group. Conclusion: Despite continued chronotropic incompe- 
tence, Fontan CON to TCPC significantly improved exercise performance on early post- 
operative follow up. 
FONTAN:PRE-CON (11.26) TCPC:POST-CON(n=lS) p 
REST: HR 83+/-19 92+1-13 NS 
SBP 112+/-14 116+/-17 NS 
DBP 70+/-l 1 73+/-16 NS 
SAT 92+/-6 95+/-3 NS 
MAX EX: HR 142+/-23 152+/-24 NS 
SBP 133+/-16 156+/-27 .0025 
DBP 72+/-g 72+/-l 6 NS 
SAT 86+/-g go+/-4 NS 
V02 20.7+/-3.5 24.0+/-5.1 .0163 
3:12 p.m 
1068MP-164 Natural History and Outcome of Patients With Late 
Onset and Recurrent Atrial Arrhythmias After Fontan 
Surgery 
Subash C. Reddy, Linda M. Russo, Lee B. Beerman, Yuk M. Law, Children’s Hospital of 
Pittsburgh, Pittsburgh, PA 
Background: Although the risk factors for late onset atrial arrhythmias (ARY) in Fontan 
(FO) patients (pts) are well known, there are limited data on the frequency of ARY recur- 
rences and their impact on long-term management and outcome. Methods: Retrospec- 
tive chart review of FO pts with ARY for demographic, anatomic, type of FO, age at the 
first episode of ARY. mode of treatment of this ARY was performed. Time interval of ARY 
recurrences from the first episode, interventions (anti-arrhythmics (AA), cardioversion, 
pacemaker, and surgery) and their impact on late outcome were collected. Results: 
There were 25 pts in the study. The median age of FO was 7.9yrs (range 1-19yrs). The 
median age at first ARY was 15 yrs (range3.37yrs). The median time interval from FO to 
first ARY was 83 months (range l-292 months). Twelve of the 25 pts (50%) had recurrent 
ARY despite treatment (digoxin 75% and AA 25%). The median age of recurrent ARY 
was 17.7 yrs (range 4-37 yrs). The median time intewaf from the first to the second epi- 
sode was 6 months (range l-46 months). Seven of 25 pts (28%) were treated with AA for 
the first ARY while 9 of 12 (75%) pts for their ARY recurrences. Eighteen of 22(81%) SLIT- 
viving pts were on AA, and 4 of 22(16%) required a pacemaker to maintain sinus rhythm 
at a median follow-up of 20 yrs (range 3-39 yrs). Six (24%) pts underwent surgeries pro- 
cedures for presumed ARY recurrences on follow-up. The freedom from recurrent ARY 
was 50%, 25%. and 16%, at Gmonths, 1 yr and 3 yrs after their first episode. FO surgery 
at a later age (9 vs.6.7 yrs), ventricular dilatation (25 vs.6%), systolic dysfunction (58 
vs.31%). and AV valve regurgitation (42 vs.l5%) were seen more commonly in pts with 
ARY recurrences. The overall survival was 66%. Conclusions: ARY recurrences are 
common and tend to occur early after their first episode in FO pts. There is an increase 
need for AA, and pacemaker to maintain sinus rhythm in FO pts. Probable risk factors for 
ARY recurrences are: FO > 1Oyrs of age, ventricular systolic dysfunction. and AV valve 
regurgitation. The overall survival remains favorable despite ARY recurrences. Under- 
standing this long-term natural history of ARY should facilitate prospective management 
of the first episode of ARY in these pts. 
1068MP-165 
lqor I. Tulevskl, Ali Dodge-Kh&ami, Ernst E. van der Wall, Barbara J M. Mulder, 
Academic Medical Center, Amsterdam, The Netherlands 
Background: To examine the relation between plasma neurohormones Brain Natnuretic 
Peptide (BNP) and Atrial Natriuretic Peptide (ANP), and NYHA functional status classifi- 
cation. in patients with chronic tight ventricular (RV) pressure and/or volume overload. 
Methods: BNP and ANP levels were measured in 67 patients (age 30(12)) and 12 
matched healthy volunteers (age 31(10)). Patients with congenitally corrected transposi- 
tlon of the great arteries (CCTGA, n=lZ), surgically corrected TGA (n=l6), and subpul- 
monary pressureivolume overloaded RV (n=37). were classified in NYHA functional 
classes I - IV. Exclusion criteria included renal impairment, atrial arrhythmias and lefi 
ventricular dysfunction. Results: Plasma BNP levels in asymptomatic patients (NYHA I) 
were significantly higher compared lo healthy volunteers (5.0+4.0 vs 2.4+1.6 pmol/L, 
p=O.O3). There was no significant difference in both BNP and ANP plasma levels 
between patients with functional class NYHA I vs NYHA II (BNP 5.024.0 vs 5.1+2.2 pmoll 
L; p=ns, and ANP 6.5k5.3 vs 5.9k3.2 pmol/L: p=ns). BNP and ANP plasma levels were 
significantly higher in patients with NYHA Ifl compared to NYHA II (BNP 22.lk6.6 vs 
5.1t2.2 pmoVL, p=O.OOOl and ANP 17.8i10.2 vs 5.9k3.2 pmol/L, p=O.OOl) and NYHA IV 
compared to NYHA Ill, respectively (BNP 115.7+57.68 vs 22.1+6.6 pmol/L, p=O.O05 and 
ANP 57-31.7 vs 17.6*10.2, p=O.OZ).Conclusion: A strong relationship exists between 
the NYHA functional class and plasma neurohormonal levels. Plasma neurohormones 
and in particular BNP may be used for quantitative follow-up in patients wth chronic RV 
pressure and/or volume overload. 
3:36 p.m. 
1088MP-166 Restrictive Characteristics of the Systemic Right 
Ventricle in Adults With Congenitally Corrected 
Transposition of the Great Arteries and Relationship 
With Cardiopulmonary Exercise Testing Parameters 
Alexandra A. Froaoudaki, Wei Li. Periklis Davlouros, Stella Brili, Michael Y. Henein, 
Michael A. Gatzoulis, Royal Brompton Hospital, London, United Kingdom, Athens 
University, Hippokration Hospital, Athens, Greece 
Background: In patients (pts) with congenitally corrected transpwtion of the great arter- 
ies (ccTGA) the right ventricle (RV) supports the systemic circulalion. Systolic RV dys- 
function and exercise intolerance are known late complications. The exact relationship 
between resting hemodynamics and exercise intolerance has not yet been determined. 
Methods: We prospectively studied 16 adults (9 male), mean age 44+13 years (range 
22-72) with ccTGA using transthoracic echocardiography and cardiopulmonary exercise 
test which was performed at the same day. All 18 pts had two good-sized ventricles, 
while 6 had undergone previous reparative surgery. 
Two experienced echocardiographers independently scored RV function as normal=O. 
mildly=l, moderately=2 and severely=3 impaired. Tricuspid regurgitation was assessed 
by colour flow Doppler, as above. Left and right atrial volumes were calculated. Echocar- 
diographic measurements were compared with published values for the systemic ventri- 
cle of healthy controls. Cardiopulmonary exercise parameters were also determined. 
Resuks: Systemic tricuspid valve early diastolic deceleration time was significantly 
shorter (137+17ms vs. 199*32ms, p-zO.01) in pts, whereas isovolumetric relaxation time 
and transtricuspid E/A wave velocity ratio were not different from controls. Left atrial vol- 
umes were significantly greater in pts and did not correlate with the degree of tricuspid 
regurgitation (80+29mls vs. 40*12mls, p<O.Ol). Mean peak 02 consumption (pVO2) was 
19.9~7mls/kg/min. mean %predided pVO2 was 67.5+25%, mean VENCOP slope value 
was 31.2+9 and mean exercise duration time was 9.2+3.6min. Peak VO2 and exercise 
duration correlated with age (r=-0.63, p=O.O5 and r=-0.6, p=O.OE respectively). Out of all 
the echocardiographic indices, only the transtricuspid E/A ratio (1.3 f 0.56) correlated 
moderately with VENCOP (r=0.5, p= 0.04). 
Conclusions: Right ventricular behaviour suggests restrictive physiology in adults with 
ccTGA The hypelventilatoly response to exercise (steeper VENCOP slope) may con- 
tribute to exercise intolerance in these patients. These findings warrant further investiga- 
tion. 
3:48 p.m. 
1068MP-167 Systemic Ventricular Response to Dobutamine Stress in 
Patients With Mustard Repair for Transposition of the 
Great Arteries 
Wei Li Tim Homung, Chnstine O’Sullivan, Derek Gibson, Michael Gatzoults. Michael -I 
Henein, Royal Brompton Hospital, London, United Kingdom 
Background: After Mustard repair for transposition of great arteries, the morphological 
right ventricle remains supporting the systemic circulation. Long term adaptability Of the 
right ventricle to systemic pressures has not been clearly understood. Aim: To assess 
right ventricular electrical and mechanical response to dobutamine stress in patients with 
Mustard repair for TGA and to explore possible mechanisms that may result in late ven- 
tricular dysfunction. 
Methods We studied 27 patients, 25r 6 years after Mustard repair for TGA, age 292 7 
years (female 15) and compared them with 17 normal subjects of similar age using long 
axis dobutamine stress echocardiography protocol. Results At rest: the onset of sys- 
temic ventricle long axis (free wall) shotiening was delayed with respect to the Q wave 
and its amplitude reduced compared to controls (P<O.O03, and P<O.OOl, respectively). 
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Peak systolic velocity was not different from control, neither was peak aorlic velocity. In 
diastole, the onset of ventricular lengthening was delayed with respect to end ejection 
and early lengthening velocity was reduced (p~O.001, p<O.OOl). 8/27 had RV free wall 
incoordination (post ejection shortening). At peak stress. the delayed onset of shortening 
slightly regressed but remained significantly longer than control (PcO.04) and amplitude 
did not increase. Neither peak systolic velocity nor aortic velocity increased in COntrSSt to 
the normal response in controls. In diastols, the onsst of lengthening remained delayed 
but lengthening velocity was not different from control. Early diastolic ventricular filling 
velocity increased signifiiantly with respect to controls (PcO.01). 21/27 patients devel- 
oped RV incoordination along with ST segment shift in 16 of them. No patient developed 
stress related symptoms or compromised blood pressure. Conclusion : In patients with 
Mustard repair for TGA, the abnormal systemic ventricular function at rest worsens with 
stress and compromises cardiac output. The association of these mechanical dysfunc- 
tion and electrical changes suggest ischemic basis for them. 
4:oo p.m. 
1068MP-168 Aortic Root Dilatation and Progression in Patients With 
Bicuspid Aortic Valve 
James W. YQ, Samuel C. Siu, Michal Jamorski, George Thanassoulis, Gary D. Webb, 
Judith Therrien. Toronto General Hospital, Toronto, ON, Canada 
Background: The predictors of dilatation and rats of progression of aoltic root in pts with 
bicuspid aoltic valve (BAV) are not known. 
Method: We measured aortic root dimensions of 174 pts with BAV (123 isolated bicuspid 
aortic valve (IBAV) , 51 coarctation (COA) ) and 32 normal pts with serial schocardio- 
grams > 1 yr apart. 
Results: BAV pts compared to normals had larger aortic roots at the aortic annulus 
(AoAnn)(12.5+2.2 vs 11.2+2 mm/m2,p=O.Ol),sino-tubular junction(AoSTJ)(l4.5t2.9 vs 
13.5+2 mm/m2,p=0.006) and the proximal ascending aorta(AoAsc)(l6+3.5 vs 15.5*2 
mmfm2,p=0,002).Aortic root dilatation (ARD)was defined as > 95th csntile of normals. 
The main site of ARD in BAV is the AoAsc (32%. ~=0.0001). Aae (~=0.005). presence of 
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significant aortic regurgitation (AR)(p<O.OOOl) or stenosis (A.S)(p=0.05) wsre indepsn- 
dent oredictors of ARD. The rats of oroaression in normal BAV IBAV. IBAV with no val- _ 
vular involvement and COA at the AoAsc was 0.1 , 0.6, 0.6, 0.5 and 0.4 mm/year 
respectively. Pts ware considered ‘progressive” if they lay on the steepest positive seg- 
ment of the curve representing the rank order in the rate of aortic root progression. Only 
male sex predicted BAV pts who were “progressives”(p=O.02). 
Conclusion: There is significant dilatation and progression of aortic roots in BAV corn- 
pared to normals. Age and significant aortic vahre disease predict enlargement , whilst 
male sex predicts rapid progression. Closer echocardiographic follow up in these BAV 
subgroups would be necessary. 
Age, yrs (range) 
Sex (Male) 
BSA .m sqr 
Length of Echo follow up , yrs (range) 
AR @mild) % 
AS (>mild)% 
Aortic root enlargement % 
(> 95th centile at any level) 
Rapidly progressing aortic root 
(al.1 mmlyratAoAnn/AoSinusor>l.6mmlyrat 
AoSTJ 
or > 2.1 mmiyr at AoAsc ) 
Normal BAV 
(n=32) (n=174) 
44 tl0 33*14 
(26-60) (16-75) 
50% 75% 
1.8 *0.2 1.9t0.2 
3.03 il.3 3.61+1.5 
(t-6) (l-6.7) 
0 25 
0 19 
6 44 
9 26 
P 
value 
<o.ooo 
1 
0.01 
0.3 
0.03 
0.001 
0.007 
0.0002 
0.02 
4:12 pm 
1068MP-169 Management of Bicuspid Aortic Valves in Patients 
Having Repair or Replacement of Ascending Aortic 
Aneurysm 
Gruschen R. Veldtman. Jr., Heidi M. Connolly, Thomas A. Orszulak. Joseph A. Dearani, 
Hartzell V. Schaff, Mayo Clinic, Rochester, MN 
Background: Patients (pt) with aneurysmal enlargement of the ascending aorta and 
bicuspid aortic valve (BAV) often have BAV replacement at the time of aneurysm repair, 
despite having a normal or reparable BAV. Although BAV repair is often possible, the 
fate of the preserved BAV under these circumstances is unknown. 
Methods: We reviewed the records of 21 consecutive pt (age, 45it2 yr, 16 males) who 
had BAV preservation during ascending aortic repair or replacement over the past 8 
years. Primary indication for operation was aortic aneurysm (mean diameter, 55 mm. 
range 43 - 65) in 18 pt and severe BAV regurgitation (AR) in 3 pt. Preop, 5 pt had mild or 
moderate BAV stenosis (AS) (mean gradient 25 mm Hg, range 19 - 34), 8 pt had mild or 
moderate AR and 3 pt had severe AR. Median bypass time was 69 minutes (range 47 - 
91) and median aortic cross clamp time 43 minutes (range 37 - 70). Seventeen pt had 
aneurysm excision and graft replacement of the ascending aorta and 4 pt had primary 
ascending aortic repair. BAV repair with cusp resection and/or plication was performed in 
6 pt, commissurotomy in 2 pt, psricardial comissuroplasty in 1 pt. and posterior annulo- 
plasty in 1 pt. Eleven patients had no BAV intervention. 
Results: There were no operative deaths. One pt died 24 months post-op due to a 
degenerative neurological disorder. AR was relieved in all pt early after operation. At a 
median follow-up of 12 months (range 1 - 74). no pt required ra-operation. Mean BAV 
gradient was 16 mm Hg (range 13 - 20). One pt who had triangular cusp resection and 
commisural plication for cusp prolapse has recurrent cusp prolapse and severe AR at fol- 
low-up Two other pt developed moderate AR wlthout LV dilation or dysfunction, (1 after 
valvotomy for moderate AS, and 1 without BAV repair). 
Conclusion: Repair of the diseased BAV or preservation of the functionally normal BAV 
at the time of ascending aoriic replacement or repair has low operative risk. Early follow- 
up is encouraging but additional observation will be necassary to assess long-term dura- 
bility. This strategy has the potential advantage of delaying prosthetic replacement for 
many years and may be especially useful for young pt. 
4:24 p.m. 
1068MP-170 Aortic Valve Prolapse and Aortic Insufficiency in 
Subaortic Ventricular Septal Defects 
Susan F. Saleeb, Welton M. Gersony, Rosalind Korsin, David E. Solowiejczyk, Daphne 
T. HSU, Columbia University, New York, NY 
Background: Aortic valve prolapse (AVP) and insufficiency (Al) are most often associ- 
ated with subpulmonic ventricular septal defect (VSD), however, the risk of developing 
AVP and Al in isolated subaortic VSD, diagnosed during infancy, has not been well 
defined. 
Methods: All patients (pts) with an isolated subaortic VSD diagnosed by echocardio- 
graphy (echo) at < 1 year (yr) of age were reviewed. Pts who were followed for > 1 yr 
without surgical intervention and with no evidence of AVP or Al (clinical or echo) at VSD 
diagnosis were included for study. Serial data regarding clinical course, physical exam, 
and echo (AVP , color-doppler Al and VSD size) were Obtained. Patients with and without 
AVP were compared by student t-test and chi square analysis. 
Results: One hundred pts (67 male, 33 female) with a mean age at VSD diagnosis of 0.1 
f 0.5 yrs and followed for 7.1 * 10.1 yrs (range 1 to 24) were studied. A mean of 10.3 * 
5.7 visits/pt were reviewed. VSD size at presentation was small (38), moderate (50), and 
large (12). AVP developed in 14 pts (14%) at a mean age of 7.1 f 6 yrs (range 0.4 - 
18.4). AVP occurred in the right coronary cusp (12), non-coronary cusp (1) and unknown 
(1). AVP did not correlate with age at VSD diagnosis, gender, heart failure, imtial VSD 
size, or length of follow-up. An Al murmur was heard at AVP diagnosis in 3 pts and devel- 
oped in 3 other pts 18-30 months later. Mean age at development of audible Al was 5.1 * 
3.1 yr (2.2-9.5 yrs). No Al murmur was audible in 8114 pts with AVP at a mean follow-up 
of 2.7 f 3.7 yrs; 4 have < mild echo Al. VSD closure and aortic valvuloplasty was per- 
formed in 5 pts with AVP and audible Al; surgical indications were Al in 4 and subaortic 
stenosis with Al in 1. At last follow-up all 5 pts who underwent surgery had mild echo Al. 
Echo Al was seen m 15186 pts without AVP; none have audible Al and none have devsl- 
oped > mild Al by echo at a mean follow-up of 3.5 * 3.1 yrs. 
Conclusions: Aortic valve prolapse developed at a mean age of 6.9 yrs in 14% of pts 
with a subaortic VSD. Clinical evidence of Al occurred in 5 of 14 (36%) pts with AVP and 
was significant enough to require surgical intervention in all. Long-term follow-up of 
patlents with subaortic VSD should include careful evaluation of aortic valve function. 
4:36 p.m. 
1088MP-171 Clinical and Echocardiographic Indicators for Surgery 
in Pediatric Patients With Aortic Valve Regurgitation: A 
Multicenter Study 
Manin C. Hoskinq John Dyck, British Columbia Children’s Hospital, Vancouver, BC, 
Canada, Stollery Child Health Centre. Edmonton, AB. Canada 
Background: Chronic aortic insufficiency can maintain an asymptomatic state without 
serious haemodynamic compromise for many years. Criteria for surgical intervention 
have been proposed (Canadian Cardiovascular Society October 1999). This study was 
designed to assess those variables that we clinically use in the decision to surgically 
intervene. 
Methods: A retropspective search was made of the surgical data base in 4 cardiovascu- 
lar centres for patients with valve repair or replacement from 1995 to present. The clinical 
and echocardiographic data were reviewed at time of decision for surgery and 6, 12 and 
18 months prior. All achocardiograms were reviewed by a single reviewer (MH) and mea- 
sures obtained. Data analysis involved univariate and repeated measures ANOVA for 
continuous variables; chi squared analysis for categorical variables. 
Results: 48 patients underwent suraerv at 137 +I- 94 months. 22148 were on ACE medi- 
cation at timk of surgery. 37146 asympiomatic/mildly symptomatic at ttme of surgery. 4/46 
underwent exercise testino. 2/46 nuclear medicine EF. LVED. LVES (indexed) showed 
no change over sampling time in 41/48 though indexed LVED i5.4 +/- i.1) and LVES 3.2 
+I- 1.4 were greater than 3rd SD. 30/46 patients had serial measures of vena contracta 
(45%+/-16) , area regurgitant volume (45%+/-18) and % reversal of flow (71+/-20), 
though not statistically different over sampling period. Age of repair depended upon sur- 
gical management; mechanical vs Ross. 
Conclusions: For many pediatric patients with chronic Al the decision for surgical inter- 
vention is strongly influenced by the qualitative interpretation of symptoms. More quanti- 
tative indicators would help to rationalize the timing for surgery in this group of patients. 
